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Supplementary Methods: Determination of headspace gas composition
Gas chromatography analysis using a four channel 3000 Micro GC Gas Analyzer (INFICON, Cologne, Germany, specifications Table S1 ) with Argon and Helium as carrier gases and a thermal conductivity detector (TCD) was used to monitor changes in the headspace gas composition during anaerobic fermentation for medium-chain CA formation. External standard calibration allowed determining the proportion of H 2 , O 2 , N 2 , CO 2 , and CH 4 in the headspace. Produced gas was continuously collected in gas bags (barrier material:
aluminium compound foil Hermann Nawrot AG, Wipperfuerth, Germany) with a reasonable volume (250 mL and 800 mL) in relation to the reaction volume for lab flasks and the bioreactors. For the serum bottles the gas sampling was carried out by overpressure release with a needle connected with a gas bag via a gas tight Tygon® tube (Fisher Scientific, Pittsburgh, USA). In order to collect a representative volume of headspace gas, the headspace gas of three replicates was sampled in one gas bag at each sampling. After sampling the tube of the gas bags were closed by a hose clamp and connected to the GC sampling port via a 3-way-valve which was further connected to a vacuum pump. Prior to analysis the tube connection was vacuumed to avoid any contribution of air (final oxygen levels between 0 and 5 %). After measurement the gas bags were vacuumed and reconnected to the respective reaction vessels. Figure S1 : Microbiome-based medium-chain CA formation based on acetate and ethanol on different reactor scales. Comparative growth curves of microbiome development based on optical density (OD 600nm ) measurements on serum bottle (110 ml, n=3), lab flask (440 ml, n=3) and conventional bioreactor (2.2 L, n=3) scale (A). Accordant course of substrate conversion and production formation in serum bottles (B) and lab flasks(C).
Figure S2:
Change of headspace gas composition during microbiome-based medium-chain CA formation based on ethanol and acetate on three different scales.The proportion of H 2 permanently increased on all three scales, confirming the activity of the proposed reverse β-oxidation pathway on serum bottle (110 mL, n=3) (A), lab flask (440 mL, n=3) (B), and conventional bioreactor (2.2 L, n=3) (C) scale. Furthermore, no methane was detected, thus no carbon for medium-chain CA formation was lost in methane formation. Figure S5: Representative GC-MS chromatograms for the conventional bioreactor after inoculation (0 h, top), at the end of the cultivation (82 h, middle) and for the retention times (bottom) of propionate (C 3 , ISTD (internal standard), n-butyrate (C 4 ), n-valerate (C5), n-caproate (C 6 ), n-heptanoate (C 7 ) and n-caprylate (C 8 ). No peaks for propionate and n-valerate (C 5 ), n-heptanoate (C 7 ) and n-caprylate (C 8 ) were present in the bioreactor sample at the end of the cultivation (middle).
